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furnace can be completely emptied after each heat, as it can easily be restarted by pouring in a charge of molten pig-iron. Thus a charge of 1,430 Ib. of molten pig-iron was poured into the empty furnace, and 2,860 Ib. of cold pig and scrap were added. In six and three-quarter hours with 182 kw. the charge was finished, the consumption of energy being 650 kw.-hours per ton of steel ingots. The waste of material during the melting operation is found to be 2 per cent., and the furnace lining will last for twelve weeks, costing about 60 cents per ton of steel. Purchasing electrical energy at 1/2 cent per kilowatt-hour, and using cold material in the furnace, the electrical energy will cost a little more than the fuel in the crucible process, but a great economy is effected by avoiding the use of crucibles. The cost for labor is also much less in the electrical method.
The Colby Steel Furnace.—More than ten years before the invention of the Kjellin furnace, Mr. Edward Allen Colby had patented an induction furnace for melting metals.1 In one of his first patents,2 the primary winding is shown surrounding the circular channel, instead of being within it as in the Kjellin furnace; the furnace tilts in order to pour the charge, and is covered with a hood for the purpose of excluding the air; the hood being arranged so that the molten metal could be poured into a mould without being exposed to the air.
In his later furnaces, however, the primary winding has been placed within the secondary as in the Kjellin furnace, and the covering hood has been discarded, but the arrangement for tilting the furnace in order to pour its contents is still employed.
•About eight years ago Mr. Colby and Dr. Leonard Waldo3 produced the first steel made in the induction furnace in the United States, and in 1907 a Colby furnace holding 190 Ib. of crucible steel was in operation at the works of Henry Disston & Sons, near Philadelphia,4 and several much larger furnaces were in process of construction.
The small furnace used at the Disston steel plant is shown in
1U. S. patents 428,378, 428,379, and 428,552, of May 20, 1890. See Electrochemical Industry, vol. iii, p. 134.
2U. S. patent 428,552, see Electrochemical Industry, vol. Hi (1905); Fig. 3, p. 299.
3 Electrochemical Industry, vol. iii (1905), p. 185.
4 Trans. Amer. Electrochem. Soc., vol. xi (1907). Electrochemical Industry, vol. v(i9o7), p. 232.hardt, Stahl u, Eisen, 1905, and Electrochemical Industry, vol. iii (1905), p. 294.
